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SEQUENCE LISTING 

<110> ENGELHARDT, DEAN L. 

STAVRIANQPOULOS, JANNIS G. 
RABSANI, ELiAZAR 
DONEGAN, JAMES J. 

<120> IN VITRO PROCESS FOR PRODUCING MULTIPLE NUCLEIC ACID COPIES 

<13Q;> ENZ-52(D2) [C) (Dl) 

<14Q> 10/713, 193 
*141> 2003-11-14 

<150> 10/260,031 
<151> 2O03-06-06 

<150> 09/302,816 
*151> 1998-03-03 

<1S0> 08/132,621 
<;151> 1994-01-13 

<160? 27 

<170> Facentln Ver. 3.3 

<210> 1 
<;211> 7249 
<212> DNA 

<213> Artificial Sequence 
<220> 

«223> Description of Artificial sequence: Synthetic Ml3mpl8 
nucleotide sequence 



<4QO> l 

aatgctacta ccaccagtag aattgatgcc 
atagctaaac aggttattga ccanttgcga 
cgttcgcaga attgggaatc aactgttaca 
gttgcatatt taaaacangt tgagctacag 
tccgcaaaaa tgacctctta tcaaaaggag 
ttggagtttg cttccggtet ggttcgcttt 
tctttcgggc ttcctcttaa tctttctgat 
cagggtaaag aaotgatttt tgattcatgg 
tttgaggggg attcaatgaa tatttatgac 
aaacatctta ctattaeccc ctctggcaaa 
ggcttttatc gtcgtccggL aaacgagggt 
aattcctttc ggcgttatgt atctgcatta 
angaacctct ctacctgtaa taatgttgtt 
tctccccaac grectgaccg gtataatgag 
caatgattaa agctgaaatc aaaccatcnc 
tcgtcagggc aagccttatc cactgaatga 
atanccggtt cttgccaaga ttactcttga 
gtacaccgtt cacctgnccc ctctcaaagt 
tccgcgcctc gctccggcta agtaacatgg 
aggcgatgat acaaatctcc gttgtacttt 
aaagatgagt gtttcagtgt attctttcgc 



accctttcag ctcgcgcccc aaatgaaaat 60 
aatgtatcta atggtcaaac taaatctact 12 0 
tggaatgaaa cttccagaca ccgtacttta ibo 
caccagattc agcaartaag ctctaagcea 240 
caattaaagg tactctctaa tcctgacctg 3 00 
gaagetegaa ttaaaacgcg atatttgaag 350 
gcaatccgct ttgcfcxctga ctataatagt 420 
tcattcucgt tttctgaact gtttaaagca 480 
gattccgcag tacnggacgc tacccaguct 540 
acttcttttg caaaagcctc tcgctacttc soo 
tatgatagt^ ttgCtctcac tatgcctcgt 6S0 
gctgaacgtg gtattcctaa atctcaaetg 720 
ccgttagrtc gccctattaa cgtagatttc 780 
ccagccctta aaatcgcata aggtaattca B40 
aagcccaatt taccactcgt tctggtgttc 900 
gcagctttgt tacgccgact tgggtaatga 960 
tgaaggccag ccagcctatg cgcci;ggtct 1020 
tggtcagttc ggttccctta tgattgaccg 10 BQ 
agcaggtcgt gganttcgac acaafcttatc 114 0 
gcttegcgct cggcataatc gctgggggtc 12 oo 
cnctttcgct ctaggttggt gccttcgtag 1260 
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tggcattacg tattcnaccc gtttaatgga 
aaagcctctg tagccgtugc tacccccgtc 
gatcccgcaa aagcggcctt caactecctg 
gcgcgggcga tggctgttgt cattgtcggc 
ctcacctcga aagcaagctg ataaaccgac 
ttttggagat tctcaacgtg aaaaaaccat 
attcteaccc cgctga&act gttgaaagtt 
ccactaacgt ctggaaagac gacaaaactt 
cgcggaatgc tacs-ggcgtt gtagtttgca 
gggttcctat tgggectgcc acccctgaaa 
ccgagggtgg cggtcccgag ggtggcggta 
ttccgggcta tacutatatc aaccctctcg 
accccgccaa tcctaateec tcfcc&cgagg 
agaataatag gctccgaaac aggcaggggg 
aaggcactga ccccgttaaa acxtaxtacc 
afcgacgctta ctggaacggt aaattcagag 
anccattcgt ttgtgaatac caaggccaac 
ctggcggcgg ccctggtggt ggttctggng 
gcggccctga gggtggcgge fcengagggag 
attttgatfca tgaaaagatg gcaaacgcta 
aaaacgcgcC acagtctgac gctaaaggca 
ctgctatcga tggtttcatc ggtgacgttt 
gtgattttgc tggctctaat teeeaaaugg 
fcaatgaataa tceecgtcaa catttacctt 
ccguctttag cgctggcaaa ccatatgaat 
tccgtggtgt ctttgcgttt ctxttatatg 
ttgefcaacat actgcgtaat aaggagtctc 
actacLgcgt ttcctcggtt tccttctggc 
taaaaagggc tteggtaaga tagctattgc 
gctcaaccca attcccgtgg gtcaccnccc 
tgctcagggt gctcagttaa tuctcccgtc 
ctctgtaaag gctgctattt tcatttttga 
ttgggataaa taatatggct gtttattttg 
tcgttagcgt tggtaagatt caggacaaaa 
ttgacccaag gcttcaaaac cfccccgcaag 
ttagaatacc ggacaagcct tctatatccg 
eefcacgatga aaataa&aac ggctcgcttg 
cccgttctt;g gaatgacaag gaaagacagc 
aafctaggatg ggatattatt tttertgttc 
gttctgcatt agctgaacat gccgtccaci: 
tugtcggtac nctatattct cttattactg 
Ctggcgttgc caaatatggc garrctcaat 
ctggtaagaa tttgtataac gcacatgata 
ccggtgttta eeettattna acgccccact 
atctaggtca gaagatgaaa ttaactaaaa 
gtettgcgac tggatttgca tcagcacfcta 
aggtcaaaaa ggtagtccet cagacccatg 
agcgtcttaa tcnaagctat. cgctatgttt 
gcgacgsttt acagaagcaa ggttattcaC 
tcaaaaaagg taatucaaat gaaattgtca 
gcctcaccat cctcccctgc tcaggtaatt 
gtaacttggt acccaaagca atcaggcgaa 
accgtcacng tauattcatc tgacgttaaa 
gttttacgtg etaataactt cgatauggct 
aatccaaaqra atcaggatta tattgatgaa 
gataattccg ctccctctgg tggtttcttt 
tLtaaaacta ataacgctcg ggcaaaggac 
cccaataccn ctaaaccctc aaatgcacca 



2 

aacttcctca tgaaaaagtc CLcagncctc 132 0. 
ccgatgctgt ctttcgctgc tgagggCgac X360 
caagccrcag cgaccgaata tatcggttat 1440 
gcaaccatcg .gfcaccaagct gtetaagaaa 1500 
acaafctaaag gctcctxtcg gage etc etc 1550 
tactcgcaac tecttxagtt gttcctttcn 1620 
gtttagcaaa accccacaca gaaaattcac 168 0 
tagaccgrta cgctaactat gagggncgtc 1740 
ctggegacga aacccagtgc tacggtacat 1600 
atgagggtgg tggctctgag ggrggcggtt I960 
ctaaacctcc tgagtacggt gatacaccta 192 0 
acggcaccita cccgcctggc actgagcaaa 19S0 
agtcccagcc tcttaatacu ttcatgttcc 204 0 
catcaactgt ttatacgggc acugttaccc 2100 
agtacactcc tguatcatca aaagccacgt 2160 
actgcgcetc ccancctggc ttnaatgaag 2220 
egtcngacct gcctcaacct cctgtcaatg 22 a 0 
gcggctccga gggtggcggc tctgagggcg 2340 
gcggttccgg tggtggccct ggctccggtg 24 00 
ataagggggc tatgaccgaa aacgccgacg 2*60 
aacttgattc tgtcgctaet gantacggtg 2520 
ccggccttgc caatggcaac ggtgctactg 2580 
ctcaagtcgg cgacggcgac aattcacctt 2640 
gcctccccca atcggctgaa cgtcgccctt 2700 
tttctatrga ttgtgacaaa acaaacttat 27 SO 
ttgccacctt catgtatgta ccctctacg^ 2320 
aatcatgcca gttctttcgg gtattccgcc 28 80 
aaccttgtcc ggctatctgc ttacctctct 2940 
tatnccattg tttct:tgccc tcatcatcgg 3000 
ugatattagc gctcaattac cctctgactt 3 0 60 
taatgcgctt ccctgttttt atgCtattcn 3120 
cgttaaacaa aaaatcgctc cccaCLtgga 3180 
taactggcaa attaggctct ggaaagacgc 3240 
Lcgtagctgg gcgcaaaaca gcaactaatc 3300 
ccgggaggtt cgctaaaacg cctcgcgttc 3360 
atttgcttgc tattgggcgc ggtaatgact 3*20 
ttctcgatga gtgcggnaci: tggcttaaca 34 B0 
cgattantga ttggtttcta catgctcgta 3S40 
aggacttatc Cattgttg*at aaacaggcgc 3600 
gtcgtcgtct ggacagaatt actctacctt 3660 
gctcgaaaat gcctctgcct aaattacatg 3720 
taagccctac tgttgagcgt tggccccata 3780 
ccaaacaggc tttccctagt aautatgatt 3940 
tatcacacgg ccggtatttc aaaccactaa 3 900 
cacatctgaa aaagttttct cgcgtccttc 3960 
catatagtca tacaacccsaa cccaagccgg 4020 
atttcgataa attcactact gactcttctc 4080 
tcaaggattc taagggaaaa ttaactaata 4140 
tcaeatatat ngatttatgt aetgtttcca 4200 
aatgnaacca accttgcttt cmtgatgttt 42 60 
gaaatgaata atccgcctct gcgcgactct 4320 
tccgttatng tttctcccga t^taaaaggt 43 80 
cctgaaaacc cacgcaacct ctttatttct 4440 
gg^tcaattc cntccataat tcagaagtat 4500 
ttgccatcat cngataatca ggaatatgat 4560 
gttccgcaaa atgataatgt cactcaaacc 4620 
ctaaaacgag ttgccgaatt gcttgtaaag 4sao 
tctattgacg gctcraacct atcagtcgtt 4740 
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agtgcaeeta aagatatttt agataaccct ccccaafctcc tttctactgt tgatttgcca 4BO0 
actgaccaga tattgai:t:ga gggtttgata tttgaggtxc agcaaggtga tgcuttagat 4860 
ttttcatttg ctgctggctc ccagcgtggc actgttgcag gcggtgtfcaa tactgace$a 4*2° 
cccacctctg ctttatcttc cgctggtggt tcgttcggta tttttaatgg cgatgcttta 496 0 
gggctatcag ctcgc-gcatc aaagactaat agccattcaa aaatactgtc tgtgccacgt 5040 
atccttacgc ttceaggtca gaagggttct atctctgttg gccagaatgt cccttttate 5100 
actggtcgtg tgaccggtga atctgcc^ac gtaaataatc cactccagac gattgagcgn S160 
caaaatgtag guatttccac gagcgccttt cctgttgcaa tggctggcgg taatattgtt 5220 
ccggacacta ccagcaaggc cgatagtcug agttattcta ctcaggcaag cgatgtnatt 5280 
actaatcaaa gaagractgc tacaacggtt aatccgcgtg atggacagac tcttctactc S340 
gg^ggcccca ctgatcataa aaacacttct caagatcctg gcgtaccgtt ccLgtctaaa 5400 
atccccccaa tcggcctcct gtttagctce cgcuctgatt ccaacgagga aagcacgtta 5460 
tacgtgcccg tcaaagcaac catagtacgc gccctgtagc ggcgcatcaa gcgcggeggg 5520 
tgtggtggtt acgcgcagcg cgaccgcuac acttgccagc gcccfcagcgc ccgccccttt ssao 
cgctctcttc ccttaeettc tcgccacgtc cgccggcttt ccccgccaag ctcuaaatcg SS40 
ggggctccct ctagggttcc gacttagtgc tttacggeac cncgacccca aaaaacttga 5700 
ttcgggtgat ggttcaegna gtgggccatc gccccgatag acggtctttc gccccttgac S7S0 
gttggagtcc acgttcccta atagcggact cttgncccaa actggaacaa cactcaaccc 5B20 
tatctcgggc taccctttcg atttataagg gattttgccg auttcggaac caccatcaaa 5880 
caggattttc gcctgctggg gcaaaccagc gcggaccgcu tgctgcaact ctcccagggc S940 
caggcggtga agggcaacca gctgttgccc gtctcgctgg tgaaaagaaa aaccaccctg SOQQ 
gcgcccaaca cgcaaaccgc ctctccccgc gcgttggccg attcatwat gcagctggca 60 GO 
cgacaggtct eccgactgga aagcgggcag • tgagcgcaac gcaattaatg tgagttagct 6120 
cacccattag gcaccccagg ctttacaccc tatgcctccg gctcgtatgt tgcgtggaat 618 0 
t gga caac aattcc acacaggaaa cagetatgac catgautacg aattcgagct 6240 

cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 63 00 
ttccacaacg tcgtgactgg gaaaaccccg gcgttacc'ca acttaatcgc cttgcagcac 6350 
atcccccttt cgccagctgg cgcaatagcg aagaggcccg caccgatcgc ccttcccaac 6420 
agtcgcgcag cctgaatggc gaacggcgct ttgcctggtt tccggcacca gaagcggtgc 64B0 
cggaaagctg gctggagtge gatcttcctg aggccgacac ggtcgtcgtc ccctcaaact 6S40 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccC attacggcca 6600 
atccgccgtt tgttcccacg gagaatccga cgggntgtta ctcgctcaca tttaatgttg 6660 
atgaaagcng gctacaggaa ggccagacgc gaactattnt tgatggcgtt cetattggtt 672 0 
aaaaaatgag cngatttaac aaaaatttaa cgcgaatttc aacaaaatat caacgtttac 6780 
aatttaaata tttgcCtata caatcrrcct gtttttgggg cctcuctgat taccaaccgg 6940 
ggtacatatg attgacatgc ragtuttacg accaccgttc atcgattctc ttgrttgctc 6900 
cagactctca ggcaatgacc tgatagccct tgcagatorc tcaaaaatag ctaccctctc MJ0 
cggcattaat ctatcagcca gaacggcrga acatcatatt gatggtgatt cgaccgtctc 7020 
eggcctttcn cacccttttg aatctntacc tacacattac tcaggcatrg catttaaaat 70BO 
at&cgagg g t tctaaaaatt tttatcctttf cgttgaaata aaggcttctc ccgcaaaagt /14U 
actacagggt cacaatgCtt ct:ggtacaac cgattcagct ttatgctccg aggccctact 7200 
gcttaattct: gctaaccctt tgccttgcct gtatgattta ttggatgtt 7243 



<210> 2 
<211> IS 
<212> DNA 

<213> Artificial seocuence 



<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
M13rapl8 sequence 

<400> 2 

agcaaeacua teata 
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<2l0> 3 
c2ll> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
Ml3mpia sequence * 

<r4Q0> 3 

acgacgataa aaacc 



<r210> 4 
<211> IS 
c212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
M13mpl3 sequence 

ttttgcaaaa gaagt 



<2i0> 5 
c211> 15 
<212> DNA 

<213> Artificial Sequence 
*220> 

<223> Description of Artificial Sequence; Synthetic 

primer for nucleic acid production derived from 
M13mpia sequence 

<400> S 

aatagtaaaa tgttt 



*210> 6 
<2ii> IS 
«2l2> DNA 

<213s. Artificial sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
Ml3mpl8 sequence 

caatactgcg gaatg 



<210> 7 
<2ll> IS 
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5 

c212> DNA 

<213> Artificial Sequence 
c220> 

<;223> Description of Artificial sequence: Syncnetic 

primer for nucleic acid production derived from 
Ml3mpl8 sequence 

*4QQ> 7 * 

tgaatccccc tcaaa IS 



<210> B 
<2ll=> 15 
<2i2> DNA 

<213> Artificial Sequence 
*220:» 

<223> Description of Artificial sequence synthetic 

primer for nucleic acid production derived from 
KISmplB sequence 

<400> 3 

agaaaacgag aatga 



<2io> 9 
•c211> IS 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence: synthetic 

primer for nucleic acid production derived f torn 
M13mplB sequence 

<4D0> $ 

caggtcttta ccctgr 15 



o210^ 10 
«211> 15 
«{212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Synthetic 

primer for nucleic acid production derived from 
Mi3mpia sequence 

<400> 10 

aggaaagcgg attgc 15 



*210> 11 
«211> 15 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
M13mpl8 sequence 

<400> 11 

aggaagcccg aaaga 



<210> 12 
<;211> 15 
kZ12> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
Ml3ropl8 aequence 

<40Q> 12 

acanttgaag tcttt 



<210> 13 
<211> 15 
<212> DNA 

,<213> Artificial Sequence 

<223> Description of Artificial Sequence i Synthetic 

primer for nucleic acid production derived from 
Ml3mpl8 eequene* 

<40Q> 13 

tctttttgat gcaat 



c210> 14 
<211> 15 
<212> DNA 

<213* Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; synthetic 

primer for nucleic acid production derived from 
Ml3mpia sequence 

c400> 14 

Ctataataec caggg 



<210> 15 

<2ll;> IS 

<2l2> DNA 

<213> Arrificial 

<220> 



Sequence 
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<223> Description of Artificial Sequence: Synthetic 

primer fox nucleic acid production derived from 
Ml3mpl9 sequence 

<40O:> 15 

tgatttatgg tcatt 



<210» 16 * 
<211> 15 
<212> DNA 

<213> Artificial sequence 
<220* 

<223=» Description of Artificial Sequence: synthetic 

primer for nucleic acid production derived from 
M13mplB sequence 

<400> IS 

gtctaaagca tttga 



<210> 17 
«211> 15 
<212> DNA 

<213> Artificial sequence 
<=22Q> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
M13rapia sequence 

<4Q0> 17 

tatttatgac gattc 



<210> IS 
<211> 15 
<212> DNA 

<2l3> Artificial Sequence 
<220> 

<22$± Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
Ml3mpiQ sequence 

*<10Q:> 18 

tateeagtct aaaca 



<2\Q> 19 
<211> 15 
<212> DNA 

*213> Artificial Sequence 
<220> 

<:223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from 
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M13tnplB sequence 
•e400> 19 

etctggcaaa acttc 15 



<2X0> 20 
<211> 15 

<2l2> DNA • 
<2l3;> Artificial Sequence 

<:220> 

<223> Description of Artificial Sequence: Synthetic 

primed for nucleic acid production derived from 
M13raplB sequence 

<400> 20 

tcgctatttt ggttt 



<210^ 21 
c211> 15 
<2\2> DNA 

<2X1> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence: Synthetic 

primer for nucleic acid production derived from* 
Ml3mpia sequence 

<400> 21 

aaacgagggt tatga 



c210> 22 

<211> 45 

<212> DNA 

<2l3:> Artificial Sequence 

<22Q> 

*223> Description of Artificial sequene*: synthetic 
ptfil 31-SKS-2 

<400* 22 

atgaccatga ttacgccaga catcaaatta ataegactca ctata 



<210> 23 

«211> 49 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonuclao t ide 

<400> 23 

ctatagtgag tcgtattaat taagtactaa tgatatctgg cgtaatcat 
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<210> 24 
<211> 24 
<212> DNA 

•c213=> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : synthetic 
pIBI 31-BH5-2 

<400> 24 

gggttccctt tagtgacggt taat 24 



<210> 25 
<211> 45 
<2123. DNA 

*213> Artificial Sequence 
<220> 

*222* Description of Artificial Sequence: Synthetic 
pIBI 31 BS1I/HCV 

<400:> 25 

atgaccatga ttacgccaag ctcgaaatta accctcacta aaggg 43 



<210> 2S 
<212> DNA 

<213? Artificial sequence 
*220> 

<223> Description of Artificial Sequence: Synthetic, 
oligonucleotide 



<400=. 26 

taattatgct gagtgatatc taagtactaa ttggcgtaat cataatcac 49 



<210> 27 
c211> 21 
<212> DNA 

<213> Artificial sequence 
c220> 

<223> Description of Artificial Sequence: Synthetic 
pIBI 31 BSII/HCV 

<4Q0=» 27 

ctatagcgag tccgtattaa t 2L 
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